INTRODUCTION
Benzene and hydrogen gas will be produced during operation of the In-Tank Precipitation (ITP) process. Benzene is produced by the chemical and radiolytic decomposition of the tetraphenylborate salts. During the Salt Decontamination Demonstration Test in 1983, release of high levels of benzene was observed during the washing of concentrated slurry. Peak concentrations of benzene in the vapor space were observed within the six hour period following additions of water to the tank.'
Under normal operating conditions, the tank ventilation system keeps the concentration of benzene and hydrogen below the composite lower flammability limit (CLFL). However, any failure of the ventilation system could lead to an accumulation of a flammable gas mixture. During the peak release in the demonstration, the benzene release rate was sufficiently high that if Tank 48H had been without ventilation for an extended period of time, this release may have posed a flammability hazard. A model has been proposed to calculate the time needed to reach the CLFL in the absence of ventilation.2 One particular concept included in the model is "lag time". The term "lag time" has been defined' as the period of time from the end of the water addition until after the peak benzene release is completed and the benzene release rate returns to that expected from free benzene generation only.
The process through which the release of benzene occurs due to the addition of water is complex. However, an understanding of this process can be gained by viewing it as a series of individual steps. A summary of these steps is as follows.
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The process through which the release of benzene occurs due to the addition of water is complex However, an understanding of this process can be gained by viewing it as a series of individual steps. A summary of these steps is as follows.
ster, Bulk salt solution was prepared as outlined in Table 11 . This salt solution was prepared without any potassium to facilitate the analysis of the tetraphenyborate solubility. To t h e s solutions, 0.55 molar NaTPB was added as listed in Table III .
Solubility experiments were performed by adding wash water (deionized water) to the prepared slurry over a given period of time in a ratio of 625 mL of water for every 1000 mL of slurry. Samples were taken before and after the addition of the water and after the addition of half of the water. These samples were separated into two groups. One group of samples was immediately filtered using a 0.4 micron filter. The second group of samples were allowed to stand fbr a period of more than 4 days; then, these samples were also filtered. All of the samples were analyzed by ADS using a silver iodTPB-titration methods to determine the amount of soluble NaTPB present. These slurry in these experiments was kept at 30 "C; the temperature of the wash water was room temperatme (21 -23 "C).
The variables studied were the total length of time employed and the weight percent excess NaTPB involved. An additional paxameter that was studied was the e W of irradiation on the dissolution of NaTPB. Figure 1 .
To study the effect of agitation on the dissolution rate, experiments were performed at 30 "C in which one set of solutions was strongly mixed using magnetic stirrers and one set was gently agitated. Comparison of the data (Tables IV and V) shows that there is no difference in the dissolution rate between solutions that were vigorously stirred and those that were gently agitated. However, the design of the experiments did not allow for precise control over the degree of mixing. The experiments were designed so that the salt solutions were added to containers that held the NaTPB powder, a good deal of mixing occurred in the gently agitated solutions during the addition of the salt solutions.
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The presence of 10 wt % ICTPB solids in the solutions did not affect the rate of NaTPB dissolution (Table VD; ). However, the NaTPB equilibrium solubilities for the individual solutions was more scattered and biased slightly (-20%) high comparison to the data in Table V . Furthermore, the data contained in 
3
Further information can be gathered by investigating the instantaneous and equilibrium solubility of solutions that originally contained 1.5 wt % and 3.0 wt % NaTPB. These results are presented in Figures 2 and 3 . The data represent both fast and slow addition rates (over either 96 or 4 hours). No significant difference was observed between the instantanmus solubilities or the equilibrium solubilities or as a function of the rate of addition. There is a significant scatter in the experimental data. The reader should note that the data presented in Figures 2 and 3 include two experimental variatiom. Figure 2 includes one experiment w i t h irradiated slurry that contained 1.5 wt % NaTPB; Figure 3 One of the primary r d t s tbat can be gathered fiom these experimental protocols conceras the equilibrium solubility of NaTPB as a firnction of the sodium ion c o n d o n . These results are presented in Figure 4 . The data in Figure 4 are distinguished into two groupings according to the initial percentage of NaTPB. As the sodium molarity is decreased below 3.5 M, the scatter of the data increases significantly.
A partial explanation of this phenomena can be proposed. Under the experimental conditions employed, the slurry that initially contained 1.5 wt % excess NaTPB has little solid NaTPB at sodium concentfatiofls near 3.0 M. Au of the solid phase NaTPB can be dissolved by diluting the sodium ion mxcentration to 2.8 M.
Thus, a partial explanation for the discrepancy in the data presented in Figure 4 can be attributed to the proximity of the low concentration slurry to its solubility limit (Le., that under the conditions measured, all of the NaTPB may be soluble experimental data. Figure 6 shows that the relalive standard deviation for the two models is approximately the same for all data points. The relative standard deviation is also shown to increase with increasing sodium ion Concentraton (i.e., with decreasing NaTPB concentration). Figure 5 shows that at sodium ion concentrations above 3 M, both models do an equally good job of predicting NaTPB solubility. However, at lower sodium ion concentrations, the Equation 1 model slightly underpredicts the NaTPB solubility, while Equation 2 slightly overpredicts the NaTPB solubility.
